Prenatal exposure to cocaine reduces the number and enhances reactivity of A10 dopaminergic neurons to environmental stress.
Prenatal exposure to cocaine has been shown to result in poor cognitive performance in the resulting offspring in humans and laboratory animals. The underlying biochemical changes that contribute to these behavioral effects are not known but have been proposed to involve changes in dopaminergic function. In these studies, we exposed rats to cocaine in utero using the clinically relevant intravenous model and report a mean loss of 24.8% of the tyrosine hydroxylase immunoreactive, presumed dopaminergic, neurons in the A10, but not A9 and A8, cell groups of the young adult offspring. Additionally, in prenatal cocaine-exposed rats dopaminergic neurons in the ventral, midline A10, and lateral A9 regions demonstrated a hyperreactivity to environmental stress, as measured by activation of the immediate-early gene, Fos. Mild, intermittent footshock did not further increase the number of dopamine neurons expressing Fos in prenatal cocaine-exposed rats, as it did in the prenatal saline controls. Because the exposure to cocaine took place during development, other potential changes in dopaminergic and nondopaminergic neuronal systems could result from the cocaine-induced reduction in numbers of A10 dopamine neurons. We hypothesize that a perinatal loss of A10 dopamine neurons, and subsequent developmental changes, contributes to a dysregulation of the adult mesoprefrontal system, resulting in the reported cognitive deficits.